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Construction of heparanase gene-targeted small interfering RNA and its

gene silencing effect
LIU Xiao-yan,FANG Hong.YANG Zheng-gang,et al (The First Affiliated Hospital,College of
Medicine , Zhejiang University , Hangzhou 310003 ,China)

[Abstract] Objective: To construct heparanase gene-targeted small interfering RNA (siRNA)
and its expression vector and to observe its interference effect on the expression of heparanase
gene in human malignant melanoma A375 cell. Methods: Heparanase gene-targeted hairpin
siRNA was designed ,twe complementary oligonucleotide strand was synthesized and inserted into
pRNATUS. 1 vector, which was then identified by PCR and sequencing. Human malignant
melanoma A375 cells were transfected with the constructed vector using lipofectamine methed.
Semi- quantitative PCR was performed to evaluate the heparanase-mRNA expression levels,and
Western blot was performed to evaluate the expression of heparanase protein. Results: The
vector containing siRNA was identified by PCR and sequencing; the results of semi-quantitative
PCR and Western blot showed that the expression levels of both heparanase RNA and protein in
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transfected A375 cells were decreased significantly (P<C0. 05). Conclusion. The heparanase gene-

targeted siRNA and its vector were successfully constructed, which can reduce the heparanase

gene and protein expression in transfected cells,
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Z BE T % 8 (heparanase , HPSE) &£ #7iF =
FELEMNEMNBRELBIFEEQASENAR
PERETF I . BEAT T AU RORY , B AT SR
B R B R, & 55 M K AF . HPSE 598
REFBEDHEX, TR R BEH RN E#
BHBHHEEEMY,

RNA F 1 (RNA interference, RNAi) &
W RNA S| R MEREEZEILXK
(posttranscriptional gene silencing . PTGS) 3
#. RNAI 94 AL 2 8 78 b o b F 3t
RNA (small interference RNA,siRNA Y [ [&
# B 8 mRNA, W E B f5 [{ R REY,
ZHAREEHUERFEEELR. EEL
P LB R L 2 R T e S R G o L 3
VAR EEREMEAN IS B,
IR T My HPSE siRNA #iA 844K, %8 B F
U HPSE AR Z B ALMITEREL®
P ELPE RTHUR 36 R o B R P VA T RO BV
R4 EHEE R R HURME B R A (malignant
melanoma, MM ) f) £ (8 25 # #2 41t 55 56 {k 3% A1
Eis R,

1 #RMAEE

L1 EBRFS5HE A7 ABREBREER
40 0 Bk T B P E B2 B 1 40 S A 4 B 9E B
KT E DHSa B #% o #7 T K 5 75 YU I 53 e
FEHNFLBEE AN S E Novagen 24 &},
siRNA E#FAZ K pRNATUS. 1 BT k35
B R 4 2 B CRE U B 46 38 W7 Ok GenSeript £
F IS EAR AT T B B B AL IR
¥ Marker 1 U6 3 F KD ;BamH I .Hind
0 B A 8 F T4 DNA 3% £ 85 (MBI 4
Al ), B B B Y ik A & (TaKaRa 2 7)),

DMEM, Opti-MEM. SSC. SOC 1 # #%
(GIBCO 28], MaF i (L MEF A 7DD,
QIAGEN plasmid mini kit i, %l & (QIAGEN
4% 8]), Trizol (Invitrigen 4% 5] ), M-MLV 3
# K (Promage & 7)), TaqDNA §,dNTPs.
DNA Marker FlER B AR E(EBETE
MITEBRSAHEMRLAD,

1.2 K

1.2.1 64-mt FHEFMERITSG®R: HIES
& & g5 AED i HPSE-mRNA ¥ cDNA F
Bl (NM _006665),# HHG/C & RE0%EHE
& ERM 19-nt FF3], Bl BLAST #{TILRE.
MR % 5 HPSE RAE 95 P 40 1 T IR 0
3&BEFF . B pSUPER PHEELRE
 RNA g, 5-3 43 913% :BamH 1 M6z
R IE BE+ R e R+ IR i RSB+
# )13 +Hind BBV R . HiEE M2 RIF
5o HUMC AR 64 B I BB H BRI SR G
AL I AR X A R O TR R LB s B — 3 R
B v R R R B x4 B O8I R F L FE AR
RAdHARAERRIFEMS (R, 8 £FEE
TR FEETEYTERRS RS A5 1.
1.2.2 FHEMRSEEAERNE: #17DNA
SRR DNA #EREBALR .. K
HEdHO B ERMNER TR, FHRK
E¥lmg/ml, EXHEZEFR]L pl. X XHEE
BEEE1 pl.20XSSC 1 ub dH,0 17 pl 1 20
pl R BT R RSG5 CHER10 min, # iR
Bl1hBEEXEFE L0 ng/pl.

1.2.3 pRNATUSG. T Ji¥r i £k 1k 70 sl 4L 18]
M. Hind T #1 BamH 1 X ¥ 41 & &
pRNATUG6. 1,837 10 ol B4 5 MK % dH,0
5.5 pl K Buffer 1. 0 pul . pRNATUG. 1 3. 0 pl.
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Table 1 Four pairs of designed olignucleotide sequence

Kl

B B & % 64-ne EEH BT A

I-1 5’GATCCCGAAGGTCTGGTTAGGAGAATTCAAGAGATTCTCCTAACCAGACCTTCTTTTTTCCAAA 3°
[-2 5’AGCTTTTGGAAAAAAGAAGGTCTGGTTAGGAGAATCTCTTGAATTCTCCTAACCAGACCTTCGG 37

'
]

S’GATCCCGAGAAGGAAGCTTCGAGTATTCAAGAGATACTCGAAGCTTCCTTCTCTTTTTTCCAAA 37
S*AGCTTTTGGAAAAAAGAGAAGGAAGCTTCGAGTATCTCTTGAATACTCGAAGCTTCCTTCTCGG 3
5’GATCCCATATGGATCCATCCCTCCTTTCAAGAGAAGGAGGGATGGATCCATATTTTTTTCCAAA 37
5"AGCTTTTGGAAAAAAATATGGATCCATCCCTCCTTCTC TTGAAAGGAGGGATGGATCCATATGG 37

Neg-1 §'GATCCCGTTCTCCGAACGTGTCACGTTCAAGAGAACGTGACACGTTCGGAGAACTTTTTTCCAAA 3°
Neg-2 S5’AGCTTTTGGAAAAAAGTTCTCCGAACGTGTCACGTCTCTTGAACGTGACACGTTCGGAGAACGG 3°

Hind I 0.25 pl,37CH# & 1.5 h F A Bam
HI 0. 25 pl 8k 37 CHBE 4 h. 1 MR EE IR
&gk, B 8] e 2 v 1 R pRNATUG. 1.
1.2. 4 B M pRNATUG, 1/HPSE-siRNA
4. TADNA B FELE AR A
pRNATUSG. 1 fil K B TR . B 10 1 &
HEMEE AHO 5.5 ul iR K EERE 1
pl 28 AL pPRNATUG. 1 T80 1 pg/p1 pl,
10X Buffer 2 ], T4 DNA #%H: 8 0.5 ul,22C
EE2h S ol HEFY N ADHSe BEER
B AT R AL K AL = P A 900 pd K9 SOC £
FHA,37CHIIG0 r/min KA T KL h;
W ST 7, /Y 100 pl #1900 p! LB FAR. 45
JEEE AL O A E A R Ay & & pRNATUS. 1/
HPSE-siRNA,

1.2.5 M PEpRNATUSG. 1/HPSE-siRNA
MRS, BAFSRBEMHIREE &
F R i & 7 i 5 BRI T Y73 1T PCR 3731
KBS % Sl AR L5
TACGATACAAGGCTGTTAGAGAG3?, F
i#%: 5’ TAGAAGGCACAGTCGAGG3? ., §1F
A HPSE-siRNA 31 5 52 316 bp, 185
A5l PCR =8 LB, L. SYUHBEER S
. BAERL.2.3 M4 SAF T3 ml LB #EH R
I, 37T CH 200 ¢/min HETEERFTE.
FRAERMmERA SRR AR, FHRE LY
BB RNDNAR EBETEYTERESA
A RNF,

1.2.6 Mgk Rpntity. (£ QIAGEN

plasmid mini kit R A HFTFSAZTERN
FIR B A375 MRS I T E B R10 14
M3 # DMEM $538 b 3R T 6 fLb.
i 43¢ FF 45 = 2980 % it , £ FiLipofectamine™ 2000
BefFEEYe . ALITA 500 gl Opti-MEM+10 pl
Lipofectamine™2000+4 pg HHIpRNATUSG. 1/
HPSE siRNA, # HPSE1-siRNA, HPSE2
-siRNA, HPSE3-siRNA fil Negative-siRNA
48, [Al of % = A 3¢ A G Opi-MEMD) #
Lipofectamine 2000 40 ({¥ in Opti-MEM +
Lipofectamine®2000) , % A 56 fL. #48 h J5
R AR T S e i, W RE B BE 1K 9024, il i 96k
BB LA RN EECON~T0N.

1.227 A¥eAEHR-BEHKRERT
-PCR) £ 45 A HPSE-mRNA By %3k . ME L
B E ASTS EEFMARC(EAE 3. PRS B2
W, Trizol RAERE RNALE 1% PRETH
EEB: b 3K EE RNA 8. RT-PCR %A
P4k i, # 1 l BE B B 84T . HPSE S5 7 1%
8 X #Iig i, i 52 TTCGATCCCAAGAA
GGAATCAAC 3’7, F # 5’ GTAGTGATG
CCATGTAACTGAATCY . Hi A BKE
A 584 bp. BIYILE R HKEBEN 20
pmol/pl 350 pl KR ER T 5. Ly 8§ &M4H
94'C A #4 min, G H A4 CAF 30,63 Ci
K30 8. TZCHEM 45 .35 T HEFF, 72C I 4 EE
1 7 min, LBRPLURREHBNBEHG
-actin) R & B, BL8 pl P T 1. ORI SHAR HE
B LK, LA Fluor-S £ EH ZA W
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1.2.8 Western blot #& il HPSE B H £ 1585
Ak Bt 48 h MEHAITS HIR(RHE
3T AT G R A KB HE L5 min )5
BORLEH W50 pe BEEFET I0OUNEHE
BEM: B ik, THBEPVDF B, BESY
BSA B P EME 1L b UHAK EMIERR
Bifr, BRI HEMAHPSE — KA
1 000%8 B4 CiE® - TBS/T #EIE 3 K. A
Rid €y EE (HRPARIEN — &k, 2 RBF
FI1h,TBS/T $EHE3 K. M E T2 06K
AERNEPEERETS min FREAB K., £
BplEREHEactin SHEE, BEEHR
R b3 3 FTmage ] 4 5 8 E A L
B REWHKEHETEL.

1.3 Hit%4® BHBEASINRELEH
B FSPSS 10. 0, WM EHHB BB T ZH5HF. 4
T A PG B ACHE 2= 0. 05.

2 5 B

2.1 PCRE¢HEILE H5IHYHEEER
20 BB pRNATUS. 1/HPSE-siRNA , 25 8 I, &
1. BB 1Q7YE 442 ) 8 316 bp F 195
MEFELE L EHLES MR R
pRNATUS. 1/HPSE-siRNA, HI & Y 316

bp,

M:DNA #5i24:1 17 :siRNAT X B 49 2 4
# PCR #r W) %5 25 2-2" -«iRNAZ X R BB 3%
PCR ¥ M45 & ¢3-37 :siRNA3 MBI W 48 % PCR
B W2 B 4-47 . siIRNA-Negative X R85 2 0%
PCR #4531
1 PCR ¥FH#ELLEHEFHRE
Fig. 1 The PCR-amplification outcome of

recombinant plasmids

222 MRl EHMHERE
pRNATUS. 1/HPSE-siRNA #IF (458, 5%
HREHPSE HEEAFRFALRESER AL —
B B AR BB K pRNATUSG. 1/Negative
-SIRNARDF 2R, 5 s B H G
HHRE B R 2B, Rhg 2t 8
HPSE 9 siRNA % 153 & fn K #E xf B3 &
(B2, .
2.3 ENEUMBERERL B RAIT AR
MR P8 h R EEBT 600~
70% . K Bk 3 AR,

2.4 RT-PCR £ % T4 J§ HPSE-mRNA
FiEEH HLEREL pRNATUSG 1/HPSE
-siRNA# & B pRNATUSG. 1/Negative-siRNA
BETHERATEEERM A HAM48 b
J5-FIRT-PCR Rl HPSE £ H L X . L5 R
7~ » Lipofectamine™ 2000 8 71 Negative-siRNA
#IHPSE £EEMERFZKEESS AT B S,
EZREGFE L (F=0.20,P>0.05), &
pRNATUG. 1/HPSE-siRNA #: it #H 4 M
HPSE BEFEMEX K EHEAM BEEERK
(F=137.76, P<C0. 01), 48 7% 41 }g b HPSE
-mRNA# H 2 M (4>, 3+ /L B HPSEL
-siRNAZHF R 8 5, 7115 65. 0%,

2.5 Western blot o832 T )5 HPSE EH
WEREENL EAHERESNBEREERY
A375 41 M3, 48 h J5 % [ 3 @ 4, Lipofec-
2000 #, Negative-siRNA #1 Il &
HPSE-siRNA1 #i, HPSE-siRNA2 #, HPSE
SIRNASHEAON B REEFF A 0591
0. 07, 0. 504 0. 05, 0. 50 & 0. 05. 0. 29 =+ 0. 08,
0.354+0.03 #0.32-£0.02, HFHXEAK
%, Lipofectamine™ 2000 45 1 Negative-siRNA
#IHPSE EOMRIELHE FR(F=1.021,P
>>0.05) T 3 3L W4 HPSE H[AMFRAN B
R AR (F =29. 80, P<C0. 05), # 7% HPSE-siRNA
HEE IR HPSE EAfy Rk, LI HPSEL
SIRNAMMH KRB HAHE, HPHE R
51.3% (& 5).
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mem FIBEHE, 5. 2B R ERRNA xR mua R AT REMR + 585~

60719107 0554 S16A-1-__ Sequence Hame CS060719107_0564 SI168.1-19 PRHA __Fun ended Jul 11, 1006
160 7o 00

;;H\\Ill) 1/HPSE-5iRNAL

File E11.C5060712073_0371.S164-2-  Sequence Mame CS060712073 0371.5164-2-22 PRMA  Run ended Jul 14, 2006

150 160 170 180

180 200 210 0

CATETTETGE GGACGCGCGOATCCC G AD AAGGAAGE TTCO A TATTCAAGAGATACTCGAAGCTTCCTTCTCTTT

l|| ﬂ,1 M\ '1]i||”;||ﬁ|||'||'n'l'|'|'|

pRNATUG. 1/1PSE-siRNAZ

File E12. CS060712073_0372.5164-3- T Hame CS060712073_0372 5164-3-25 PRHNA  Run ended: Jul 14, 2006
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TATCTTGTGG GGACCC GG GATCCCATATGOATCE
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TCCECTCCTTTC GAG OCAGCOGATGOATCCATATTT
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pRNATUG, 1/ Negat ive-siRNA

B A SR B S A R BT i AR AT A

B2 #amidfEpRNATUS. 1/HPSE-siRNA #al 5% %
Fig.2 The sequencing outcome of recombinant plamids pRNATUG. 1/HPSE-siRNA
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DT R T S B B B . RATAT AR BT ST R

B ¥ 200 fROE 1 i HPSE 3% 28 it 10 i
A375 MEIR AR Fn R L 8E ' K T~
%1 HPSE 7 %4 B 20 RO fb i R &L B o
FE R DL, A BFFEHIE T HPSE siRNA Ri5
4%, 3 M2 T HPSE siRNA MITRIEM. ¥
2 £ PCR i Western blot #] # - 3t HPSE
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A Z P Y WA B:Lipofectamine™ 2000 45 ; C.:Negative-siRNA 4 ; D;HPSE-siRNAl #; E;

HPSE-siRNAZ2 41 ; F.HPSE-siRNA3 8

B3 XAZHMUERETHAREHEBhEOERLLANR

Fig. 3 The expressions of recombinant plasmids after transfection for 48 h were

observed through fluorescence microscope

581 bp

225 bp

M:DNA #71¢ #1; 1. HPSE-siRNA1 #; 2,
HPSE-siRNAZ #;: 3. HPSE-siRNA3 #1; 4:Nega-
tive-siRNA #; 5:Lipofectamine™ 2000 #H; 6,25 13
pag: gt
B4 £ZFRT-PCR#2RNA F#H48h

5 &M@ HPSE-mRNA k&
Fig. 4 Semi-quantitative PCR was perfor-
med to evaluate the heparanase
after

-mRNA expression levels

RNAi for 48 h

-siRNA 6643 HPSE X FEAE AN EE,
H A HPSE-siRNAL S|, 2itpy
RHETHEARBERRUREAN K53

1 2 3 1 5 6 M .
3 (Mrx107)

—

= — B0

B A Sy’ Mu—— * s —— 50

- -40

1:% A% EH; 2:Lipofectamine™ 2000 group
H; 3. Negative-siRNA 2 ; 4;: HPSE-siRNA3 £;
5:HPSE-siRNAZ #1; 6, HPSE-siRNA1 £
Bl 5 Western blot 423 RNA ¥# 48 h 5
& HPSE Tas ik
Fig. § Western blot was performed to

evaluate the expression levels of

HPSE protein after RNAI for 48 h

BHMBMNHELTRIT F TR AT EY
HPSE MM R H M@ RZEE T aERN
#L B SR E RS R, hi—#

W A A T MM R B R 25 4 3 43 S B K
AR RN
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